Introduction
Miniaturaization of analytical and biological instruments has developed rapidly in the past 10 years.
Microchip electrophoresis has recently attracted much attention in DNA analysis due to its high efficiency, high throughput, time-saving ability, easy operation, and low consumption of samples and reagents. Some commercial instruments, such as the Agilent 2100 Bioanalyzer, Shimadzu MCE2010, and Hitachi SV1100 and 1210, have been developed, which has greatly promoted the further application of microchip electrophoresis. In microchip electrophoresis, nucleic acid fragments are separated by capillary electrophoresis in a chip with microfabricated channels, with automated detection as well as on-line data evaluation. Microfabricated devices are forecast to be fundamental to the postgenome era, especially in the field of genetics and medicine. However, although there are many reports of the use of these instruments to evaluate standard DNA, DNA ladders, PCR products, and commercially available plasmid digests, little information is available about their use with biological materials. It is therefore necessary to evaluate these microfabricated devices for DNA analysis of biological material, for example plasmid DNA isolated from bacteria. In this study, we evaluated the ability of the Hitachi SV1100 to analyze the plasmid DNA, pUC118 which was isolated from Escherichia coli.
And on-microchip endonuclease treatment of pUC118 and sequential analysis were perfromed to examine the feasibility of additional application of DNA analysis. Furtheremore, we evaluate the ability of microchip electrophoresis for determination of blood sugar, and the mitochondrial membrane potential (∆ψ m ).
Experimental Results and Discussion
To examine the reliability of on-chip endonuclease digest of pUC118, the sample well in Hitachi i-chip was used as a reaction chamber ( Fig. 1 A) . As shown in Fig. 1 D, only 10 min was required for complete DNA digestion, and the accuracy of DNA sizing was also observed, and the high efficiency of microchip electrophoresis for endonuclase analysis was revealed.
In medical application, this method will be a powerful tool in clinical diagnosis, for example for analysis of restriction fragment length polymorphism.
We also examined the feasibility of the determination of blood sugar derivatized with fluorescent 2-aminoacrydone by microchip electrophoresis with Hitachi SV1100. As shown in Fig. 2 , the accuracy in the determination of blood sugar concentration by microchip electrophoresis was compatible with the conventional colorimetric analysis. Furtheremore, we demonstrated the potential of flow cytometry analysis with a microchip for monitoring ∆ψ m . Changes in ∆ψ m may occur during many physiological and pathological processes, and this has attracted particular attention because the mitochondoria are implicated in programmed cell death.
Microchip electrophoresis is being developed predominantly for the sizing and quantification of nucleic acids, proteins and metabolites. In this study, we showed the potential of microchip electrophoresis for another biological applications. Microchip electrophoresis has recently attracted much attention in the field of nuclear acid analysis due to its high efficiency, ease of operation, low consumption of samples and reagents, and relatively low costs. Nucleic acid fragments are separated by capillary electrophoresis in a chip with microfabricated channels, with automated detection as well as on-line data evaluation.
Microfabricated devices are forecast to be fundamental to the postgenome era, especially in the field of genetics and medicine.
However, although there are many reports of the use of these instruments to evaluate standard DNA, DNA ladders, PCR products, and commercially available plasmid digests, little information is available their use with biological material. In this report, we showed the accuracy of sizing and quantification of endonuclease-digested plasmid DNA. We also showed the feasibility of on-microchip endonuclease treatment of plasmid DNA and sequential analysis as an additional application for DNA analysis.
Furthermore, to evaluate the possibility of microchip electrophoresis for biological application, the results of the examination of blood sugar in human plasma and mitochondrial membrane potential were shown. 
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